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Summary 
'Kitaro'is a midseason, medium-sized yellow apple (Malus pumjfa Mill.) released in 1997 by the 
National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries. 
'Kitaro'originated from a cross of'Fuji'X'Hatsuaki'made in 1976. The tree was first selected based on 
its fruit quality and growth habit in 1986, and was subjected to the regional trial as selection number 
Apple Morioka No.52 from 1989, conducted at 19 research sites in 14 prefectures in Japan. It was ulti-
mately selected and released as'Kitaro'in 1997, and registered as No.8222 under the Plant Variety 
Protection and Seed Act of Japan on July 31, 2000. 
The'Kitaro'fruit ripens in mid-October at NIFTS in Morioka, about one week earlier than'Golden 
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similar to'Golden Delicious'. The fruit has a light greenish-yellow surface color at harvest time with a 
dull pink blush on the side exposed to intense sunlight and some skin russet mainly around the calyx 
end and on the cheeks. Cracking at the stem end occasionally occurs to some extent. The fruit quality is 
excellent, slightly coarse, firm, crisp and juicy. The mean soluble solids content (Brix) and titratable 
acidity as malic acid in juice are 15.7% and 0.51 g/100 ml, respectively. The fruit has a rather good shelf 
life and maintains its firmness and crisp texture in refrigerated storage for about 3 months. 
The tree is medium in vigor, spreading in shape and moderately productive, blooming about 4 days 
later than'Fuji'. Since the Sgenotype of'Kitaro'is S. ふ itis cross-compatible with major commercial 
cultivars.'Kitaro'has a tendency to preharvest drop and is resistant to Alternaria leaf spot. 
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デン ・デリシャス’より 1週間程度早い (Table1). 収
量性は中程度であるが，着果過多になると隔年結果し
Fig. 2 Bearing tree of'Kitaro'on JM 1 (8-years-old). 
Table 1. Tree and fruit characteristics of'Kitaro'compared to'Golden Delicious'and'Fuji'at Morioka z_ 
Date of full Date of Productivity 
Mean fruit 
Color value Area and position of 
Cul ti var/rootstock weight General shape Over color 
bloom harvest (g) byJHSC' russet 
Light greemsh yellow Medium on cheeks, 
Kitaro/M.26 May21 Oct. 16 Moderate 266 Oblate with dull pink blush on 2904, 0412 many around calyx 
exposed side end 
Golden Delicious/M.26 May16 Oct. 23 High 260 
Short round Light yellow 2209 
Medium on cheeks 
conical and calyx end 
Fuji/M.26 May 17 Nov. 9 High 310 Round Red striped 0415 
Absent to small on 
cheeks 
Table 1. (Continued) 
Flesh Soluble solids 
Acidity' 
Duration of V 
Cultivar/rootstock firmness Texture Juiciness content storage w Shelf life Rem江 ks
Obs) (Brix,%) (g/lOOml) (days) (days) 
Kitaro/M.26 15.7 
Slightly 
Juicy 15.7 0.51 85 30 
Few・medium cracking at the 
coarse stem end, preharvest drop 
Golden Delicious/M.26 15.0 Fine Juicy 14.4 0.63 
Fuji/M.26 16.1 Fine Juicy 14.5 0.39 120 60 Few cracking at the stem end 
'Average of 1994 to 1996. 
'JHSC: Japanese Horticultural Plant Standard Color Chart. 
1 Titratable acidity as malic acid. 
w Kept in a refrigerator. 
v Kept in room condition. 
、







and Lawrence, 1929). 本品種のS遺伝子型は5':iSgであり

































Fig. 3 Fruiting shoots of'Kitaro' 
Table 2. Cross compatibility of'Kitaro'. 
早(Senot eり 81(S enot e z) Fruit set (%) Cross compatibility 
Kitaro(S 38 9) Akagi(S 3ふ） 72 Compatible 
Kitaro(S389) Akane(S7824) 77 Compatible 
Kitaro(S 38 9) Sansa(S 5ふ） 100 Compatible 
Kitaro(S 38 9) Shinsekai(S 1ふ） 83 Compatible 
Kitaro(S389) Tsugaru(S3ふ） 90 Compatible 
Fuji(S189) Kitaro(S389) 50 Compatible 
Golden Delicious(S 2ふ） Ki taro(S 3 S 9) 75 Compatible 
Jonathan(S789) Kitaro(S389) 90 C ompat1ble 
McIntosh(S 10 S 25) Ki taro(Sふ） 88 Compatible 
Orin(S287) Kitaro(S389) 100 Compatible 
Sensyu(S1B7) Kitaro(S389) 80 Compatible 
Starking Delicious(89828) Kitaro(8389) 100 Compatible 
'―--------------------------------------------------------Kitaro(8389) Kitaro(8389) 0 Incompatible 
Hacnine(81凡89) Ki taro(8 3 8 9) 0 Incompatible 
Hatsuaki(8 3 8 9) Ki taro(8 3 8 9) 5 Incompatible 
Sekaiichi(8389) Kitaro(8389) 0 Incompatible 
z Cited from Matsumoto (2008). 




13.1 %の低下にとどまり (lwanamiet al., 2004),'きた
ろう＇の日持ち性は比較的優れていると考えられる ．
心かびの発生はほとんど認められない










Table 3. Tree and bearing characteristics of'Kitaro'compared with'Tsugaru','Sensyu','Jonagold','Hacnine','Yoko' 




(City or Cul tivar Rootstock 
Tree Tree shape Tree vigor 
Number of axillary Leafing full Pred harvest Productivity 
town) 
age spurs flower date bloom rop 
buds 
Hokkaido Kitaro M.26 6.0 Spreading Medium Medium Many Apr. 25 Jun 2 Few High 
(Sapporo) Taugaru M26 14.0 Spreading Medium Few Medium Apr 24 M● y 28 Many Medium 
Hacmne M26 14.0 Spree ding 
Slightly 
Medium Many Apr 23 May 28 Ab● ent Medium 
strong 
Slightly Medium Fuji M 26 13.0 Spreading Medium Apr. 25 May29 Absent Medium 
---------------------------------.. ------------------strong .... ---------------------... --------------------------------.. 
Hokkaido 
(Naganuma) 
Kitaro M.26 7.0 Apr. 26 Jun 3 
Few-
medium 
Tsugaru M.26 15.0 ・ ・ ・ - Apr. 25 May 31 Few --------------------------------------------------------------
Aomori JGtaro M.26EMLA 7.0 
Spreading・ 
(Kuroishi) 
Medium Medium Many Apr. 15 May 18 
intermediate' 
Teugaru M.26EMLA 10.0 Spreading Medium ・ • Apr. 12 May 16 
Fuji'M.26EMLA 10.0・ ・ ・ ・ . Apr. 19 May 21 ・ -----------------------------------------------------------------
Iwate 恥taro M.26EMLA 7.0 Spreading Medium Medium Many Apr. 16 May 21 Medium High 
(Morioka) Ab● ent -




Ki taro M.26EMLA 
Tsugaru M.9 









Medium Medium Apr. 12 May 17 








Fuji M.26 . 19.0 Medium Medium Medium Apr. 11 May 15 Few Medium upright -------------------------------------------------------------------
M1yagi Kitaro M.9A 7.0 Intermediate Medium Medium Medium Apr 4 May 10 Medium Medium 
(No tori) Tsugaru M26 12.0 lntermedtate Medium Medium Medium Mar. 31 May 7 Many Medium 
Jonagold Y M 26 12.5 Intermediate Medium 
Slightly Slightly Apr. 10 May 6 
Absent-
High 
many many few 
Fuji' Marubakaido 20.5 Intermediate Medium Medium Medium Apr. 3 May 10 
Absent - Slightly 
few hiih 




7.0 I ntermed,ate 
Shghtly 
Many Apr. 11 May 14 
Slightly 
Medium 
(Yokote) bakaido strong many 
Tsugaru M 26 11.0 Medium Apr 11 May 13 Many 
Sensyu M.26 16.0 Few Apr. 12 May 14 Medium 
Fuji M.26 11 0 Many Apr. 11 May 13 
Absent -
few 
Akita Kitaro Marubakaido 7 0 Apr. 14 May 19 Few Medium 
(Kazuno) Tsugaru冨 M.26 11.0 Apr. 23 May24 Many Medium 




Jonagold鵞 M.26 17.0 Apr. 23 May 26 Absent High 
Fuji重 M.26 17.0 Apr. 24 May 26 Absent Medium 
・・・・・・・・・・・・・・・・・・・・・・・・-・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・ ・・・・・・・・・・・・・・ 
Yamagata Kitaro Mitsubakaido 7.0 Intermediate Medium Medium Few Apr. 6 May 13 Few 
(Sagae) Tsugaru Miteubakaido 28.0 Intermediate Medium Many Medium Apr. 6 May 10 Medium 
Sensyu Mitsubakaido 20.0 Spreading Medium Few Few Apr. 6 May 13 Few 
Jonagold M.26 17.0 Spreading Medium Medium Few Apr. 5 May 9 
Absent -
few 






















Tree Tree shape 
age 
7.0 Intermediate 
19 0 Intermediate 
17 0 Intermediate 








































● ---------------- ------------- - ----------------------- - ------------------ ------------ --- - - --- ----------------------------
Fukushima Ki taro M.26 7.0 Intermediate Medium Apr. 4 May 11 Medium 
(Aizubange) 
Jonagold M.26 22.0 Intermediate 
Slightly 
strong 
Apr. 3 May 8 Few 
Fuji Mitsubakaido 26.0 Intermediate Medium - Apr. 4 May 9 Absent ---------------------------------------------------------------
Tochigi宣 Ki taro 
(Utsunomiya) 
M.26 6.0 Intermediate 
Sensyu M.26 6.0 Intermediate 
Yoko M.26 6.0 Intermediate 










Medium Apr. 16 May 8 
Few Apr. 8 May 8 













Tsugaru M.26 10.0 Spreading Medium Medium ・ Apr. 6 May 4 High many 
Fuji M.26 10.0 Intermediate Strong Many • Apr. 6 May 3 Few High ---------------------------------------------------------------
Yamanashi • Kitaro M.26 5.0 Intermediate Medium ・ ・ ・ Apr. 24 
(Y amanash1) Tsugaru M.9 10.0 Intermediate Medium -• • Apr. 24 
Fuji M.9 10.0 I ntermed,ate Strong - - • Apr. 25• -------------------------------------------------------------
Nagano Ki taro M.26EMLA 6.0 
Slightly Medium Medium 
Slightly Apr. 11 May 8 Many 
(Suzaka) upright many 




Sensyu M.26EMLA 80 
Slightly Medium Few Medium Apr. 10 May 9 Medium Medium 
● preading 
M.26EMLA 8.0 Intermediate Medium Medium 
Shghtly Absent Fuji Apr. 10 May 8 High 
--------------------------------------------------------------------------many ------------------------------------------
Nagano Kitaro M.26 6.0 • Medium ・ ・ Apr. 4 May 4 Many 
(Shimoina) Tsugaru M.26 . . Medium . . Apr. 3 May 3 Many 
Sensyu M.26 • • Medium• • Apr. 4 May 4 Medium 
---------------------------------------------------・ー・------------------------------------------------------Toyama Kitaro Marubakaido 7.0 Spreading Medium Medium Few Apr. 2 May 1 Many Medium 
(Uozu) Sensyu Marubakaido 18.0 Intermediate Medium Many Few Apr. 1 May 1 Few Medium 
Yoko Marubakaido 23.0 Spreading Medium 
Slightly 
many 






7.0 Intermediate Weak Medium Few Apr. 7 May 5 Many Medium 
Sensyu M.26 10.0 Intermediate Medium Medium Few Apr. 4 May 2 Absent Medium 
------ - ----------------------------------------- --- -- - --- - ----- -—ー・・ ・・ ー ・・ ----- - --- - ----------------------・・--------- - ------·Tokushima• Ki taro M.26 
(Kamiita) 
Average Kitaro (17)• 




6.0 Intermediate Medium Medium 
冨Intermediatebetween upright and spreading. 
1 Data of 1995 and 1996. 
置Dataof 1996. 
w Data of 1995. 
• Data of 1994. 
u Number of locations in which performance data were averaged. 
• Average gap of day before'Kitaro'. 
Apr. 24 




































































Table 4. Resistance of'Kitaro'to Alternaria leaf spot and scab. 
Field determination' lnoculat,on test y 
Disease Cultivar Percentage of Degree of Percentage of Degree of Tested/determined Stn. 
infected leaves infectionエ infected leaves infection w 
Alternaria leaf Kitaro 3.5 0.9 20.0 3.3 Aomori Apple Exp. Stn. 
spot Tsugaru 3.6 0.6 ゜ ゜Fuji 22.2 3.9 53.3 20.0 St紅 kingDelicious 62・8 15・1 100 65・6 
Scab Kitaro 34.9 14.1 ＋ Hokkaido Central Agr. 
Sansa ゜ ゜ 士 Exp. Stn. Tsugaru 25.5 11.3 ＋ 
z Average of 1994 -1996. 
'Data taken in 1996. 
• Alternaria leaf spot: E(Index of infection x Number of infected leaves)/(6 x Number of determined or tested leaves) x 100. 
Scab: E(Index of infection x Number of infected leaves)/(3 x Number of determined or tested leaves) x 100. 
w Alternaria leaf spot: E(Index of infection x Number of infected leaves)/(Number of determined or tested leaves x 6) x 100 . 
Scab: +=extensive sporulating lesions: ±=restricted sparsely sporulating lesions: ・=no sporulation. 


















Table 5. Fruit charcteristics of'Kitaro'compared with'Tsugaru','Sensyu','Jonagold','Hacnine','Yoko'or'Fuji'in 
the regional trial (Mean of 1994 -1996). 
Location 
Mean Soluble D urat1． on 
Rootstock Tree Date of fru1t General Russet 
Grea • i• Cracking Fleah solids Ac1d1ty I of Shelf 
(City or Cultivar ness of at fu． mness )" life重
town) 
age harvest weight ahape ki t d (lb) content (g/100ml) storage (d•l 
(g) Area Po● ition 
s n s em en s (Bnx, %) (days) ay 
Hokkaido Kitaro M.26 6.0 Nov 4 248 Oblate Small Calyx end Absent Absent 14.7 15 2 0 57 50 
(Sapporo) Tsugaru M.26 14 0 S● p 24 254 Round Abeent Weak Absent 13、5 13 4 0 34 20 
Hacnine M.26 
Oblong Stem and Md r • ., 12.2 13.0 0 57 30 14 0 Oct. 30 296 -cylindrical Small calyx end o erate 
Fuji M.26 13 0 Nov 7 234 Round Few 




Teugaru M.26 15.0 Oct. 3 255 • Absent 13.7 13.8 0.31 -------------------------------------------------------------------------------・---------------------------------------
Aomori M.26 Oblate Small• Stem end, 
Kitaro 
EMLA 





















7 .0 Nov. I 247 
10.0 Sep. 16 316 
10.0 Nov. 12 279 
7 .0 Oct. 16 266 




7 o Oct 8 285 
(Sag● e) kaido 
Tsugaru Mitsuba- 280 S 9 309 kaido . ep 
Senayu Mitauba- 200 Oct I 297 
kaido 
Jonagold M 26 17 o Oct 8 362 
Oblate 
• cylindrical 
Medium Stem end Weak 
Round 
• oblong 
Small Stem end 
Round Absent 






19.5 Sep. 18 311 Cylindrical Small Stem end 








Round Small Stem end 
Round 
Few Stem end 





Weak Medium 15.7 
Moderate Absent 16.2 
Medium 13.4 











． ．  A 
7.0 Oct. 20 304 Oblate M di Whole Weak Medium 14 6 13 3 0 45 e um 日kin
11.0 Sep. 26 231 Round Medium Stem end Strong Ab●● nt 12 1 131 0 29 
160 Oct 6 296 Conic Small Stem end Moderate Abeent 13.4 13.4 0.56 
17 0 Oct 23 345 Round Small Stem end Moderate Absent 14,6 140 0.62 








14.2 0.69 60 20 
Fuji• M.26 10.5 Nov. 10 315 Round Absent • Absent Absent 17 .1 15.0 0.42 120 60 
--・-・-・・-・----------・------------------------------------------------------・--・、....-. -.-―・- ・ー.-.. ----.. --Iwate• M.26 Oblate 6.0 Oet. 8 274 Small Calyx end • Aboent 15.9 14.3 0.49 
(Kitakami) 
Kitaro EMLA 、 • round 
Miyogi 
Kitaro M 9A 7 o Oct. 9 299 Oblate Small - Stem end, Weak Few 14 5 13 9 0.42 
(Natori) ~cylindrical medium cheeks 
Teugaru M.26 12.0 Sep. 12 301 Round Small Stem end Moderate Absent 12.0 12 2 0.26 -cylindrical 
Jonagold• M.26 12.5 Oct. 22 350 Round Absent Strong Ab●● nt 14.9 13 5 0 62 
Maruba-






7.0 Oct. 13 314 
Tsugaru M.26 I 1.0 Sep. 16 330 
Sensyu M.26 16.0 Oct. I 331 
Fuji M.26 11.0 Nov. 12 366 Round Smal Stem end Absent Absent 16.1 14.7 0.42 - -
-----囀.---―------------------------------------------------------------------------------------------------------・ 
Oblate Medium Whole Absent Ab11ent 15 4 14 I 0 42 60 21 
• round sk111 ． 
Round Medium Stem end Moderate Aboent 12 6 12 7 0.27 




Fuji • M.26 17.0 Nov. 13 272 Round Small Cheek■ Absent Absent 15.7 14.3 0.49 - -------------------------------------------------------------------------------------------------------------------
13.6 0.40 
















Cultivar Root● tock 
Tree Date of fruit 












at r solids Acidity• of irmnees life冨
stem end (lbs) content (g/lOOml) storage' 
(Bri,, %) (day,) (day•) 
Fukushima K1taro M.26 7.0 Oct. 2 318 
Oblate 
(Fukuohima) • round 
Tsugaru M 26 19.0 Sep 5 306 Round 
Sensyu M 26 17.0 Sep 30 311 
Round 
-conic 
Tochigi• Kitaro M.26 
(Utounomi・Sen釘u M.26 
ya) Yoko M.26 
Medium C● lyx end Moderate Medium 13.5 13.7 0.37 14 
Small Stem end 
Small Stem end 
6.0 Oct. 1 271 Oblate Small Stem end 
6.0 Sep. 24 231 Oblate Small Caly,. end 




Jonagold M.26 19.0 Oct. 16 393 Round Absent• • Aboent 13.2 13.2 0.44 . -----------------------------------------------------------------------------------------------------------------------
Fukushima K.itaro M 26 7 O Oct. 10 369 Oblate Medium Whole Many 13 2 12 8 0 37 (Aizubange) -cylindrical okin 
Jonagold M 26 22 O Oct. 19 389 Round Absent Absent 13.1 13 5 0 38 
Fu1i 
Miteuba-
26 O Nov. 20 377 Round Abeent Absent 13 8 14 4 0.35 kaido 
Absent 12.1 15. 7 0.69 
Absent 10.6 13.8 0.49 
Aboent 12.6 13.5 0.40 
Fuji M.26 6.0 Nov. 15 332 Oblong Small Stem end - Ab●● nt JJ.2 16.0 0.46 - -----------------------------------------------------------------------------------------------------------
Gunma 
(Numata) 
Kitaro M.26 7.0 如p.28 268 
Tougaru M.26 10.0 Sep. 5 309 Round Medium Ste111 end Strong Absent 12.2 12.5 0.17 
Fuji M.26 10.0 Nov. 13 343 Round Small Stem end We● k Ab,ent 13.8 14.7 0.34・ ・ -----・-----------------------------------------------------------------------------------------------------------------・ 
Yamanashi' Kitaro M.26 5.0 Sep. 29 261 Round Small Ste111 end Absent Absent 13.3 13.2 0.32 
(Yamanashi) 
Tougaru M.9 10.0 Aug. 22 240• Absent • Weak - 13.3 12.7 0.30 













Tougaru M.26EMLA 16.0 Sep. 2 310 Round Small Stem end Strong Absent 14.4 13.8 0,29 - 10 
Sen•yu M.26EMLA 8.0 Sep. 18 277 Conic Abeent - Moderate Ab●● nt 14.4 14.9 0.36 14 
Fuji M.26EMLA 8.0 Nov. 11 376 Round Absent - Weak Ab■ent 14.6 16.2 0.42 60 .ー-.ー―--・--・-・・・-・-・--・-・ー〇・-----・・-・-・-・----・-・-・-・・-・・-・-. ● ・・-・ - ・・・-- ・ - ・-- ・----・------- ----
6.0 Sep. 27 351 






7.0 Sep. 25 282 
10.0 Sep. 25 282 
Oblate Stem and 
Medium Weak Absent 15.1 












Few 14.3 14.3 0.38 
Aboent 12.3 13.3 0.25 




7 0 Sep. 26 257 Obi● te Medium Wkhi ole Moderate Medium )3 6 JO 8 0 35 
(Uozu) kaido • n 
Maruba • 
180 S.,p.22 271 Conic Absent Moderate Absent 13 4 13 2 0 29 Sensy,, kaido 
Yoko 
Maruba-




Stem end Moderate Ab•ent 17.0 
-round -large 
Round 
Ab●● nt - Moderate Absent 12.8 -come 
14.6 0.44 14 
13.3 0.35 16 
Tokushima u Kitaro M26 6 O Sep. 6 240 Obl&te Small Stem end 
(Kamiita) 
Average Kitaro 6 6 Oct 6 292 
Tsugaru (13) • 14.6 Sep. 13 296 
Senoyu (9)• 13 9 Sep 26 285 
Jonagold (6)' 170 Oct.19 357 
Fuji (12)・ 13 6 Nov 10 318 
Few 14.0 11 3 0 29 
14 5 13 8 0 43 
12.8 13 I 0 26 
13 1 13 6 0.41 
14.3 13 9 0 51 
15.1 16.0 0.41 
• Titratable acidity•• malic acid content 
'Kept in a refrigerator 
• Kept in room condition. 
• Data of 1995 and 1996 
'Data of 1996. 
• Data of 1995 
• Data of I 994. ． Number of location● in which performance data were averaged 
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